Transgenic cotton (Gossypium hirsutum L.) cultivars provide growers with additional management options for weed and insect control. Producers now have more options for managing production risks associated with lepidoteran insects and weeds. The Bollgard gene acts as an insurance policy while the Roundup Ready gene adds efficiency and convenience to weed control in cotton. This insurance, convenience, and flexibility comes at a price equal to a premium for the seed and an annual fee for licensed use of the transgenic technology.
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RESEARCH PROBLEM
Transgenic cotton (Gossypium hirsutum L.) cultivars provide growers with additional management options for weed and insect control. Producers now have more options for managing production risks associated with lepidoteran insects and weeds. The Bollgard gene acts as an insurance policy while the Roundup Ready gene adds efficiency and convenience to weed control in cotton. This insurance, convenience, and flexibility comes at a price equal to a premium for the seed and an annual fee for licensed use of the transgenic technology.
Since transgenic technologies are inherent in the seed when purchased, the producer must decide before planting what level of flexibility, insurance, and time-saving he/she desires. With the advent of pest-managing transgenic traits, the decision to purchase a cultivar and the choice of pest control are complicated. A good means of comparing the relative advantages of cultivars is by costs and returns (Nichols et al., 00) . Hurley et al. (00) point out that risk is important when making the decision to plant a Bt crop because farmers make planting decisions before knowing the severity of insect infestations.
Another variable in the production decision equation is the expected yield of the cultivar chosen. Since yield is an important component of net returns, a cultivar could be chosen for its yield potential alone regardless of its technology traits.
BACKGROUND INFORMATION
For some or all of the reasons above, cotton cultivars containing the Roundup Ready gene, the Bollgard gene, or both have been widely adopted in Arkansas. The demand for a transgenic cotton cultivar is a function of expected yield, production cost, and production risk associated with the cultivar. Different production regions have different production risks. Thus, these transgenic cultivars are expected to have different values in different markets (production regions) due to different growing environments in those markets. This study determines the value of four transgenic-cotton technology groups in two production regions important to Arkansas cotton producers.
RESEARCH DESCRIPTION
Field studies were conducted in 001, 00, and 00 at the Northeast Research and Extension Center (NEREC) at Keiser, Ark., and the Southeast Branch Experiment Station (SEBES) at Rohwer, Ark. The experimental design was a randomized complete block with replications. Roundup Ready, Bollgard, and Roundup Ready plus Bollgard cultivars were chosen based on their performance in the University of Arkansas Official Variety Tests (Benson et al., 2001 ) and percentage of acreage planted in Arkansas (Anon., 001). All plots were managed to maximize yields. Returns over weed and insect controls were calculated for each cultivar. Return measured in this way is the amount of money available to cover all the remaining costs of production including the cost of the seed and technology.
A total of thirteen cultivars were grown over the three-year period. The 1 cultivars were divided into four technology groups: conventional cultivars, Roundup Ready cultivars, Bollgard cultivars, and stacked gene cultivars. Means and standard deviations were calculated for each technology group. Empirical cumulative distributions were constructed for each technology group, assuming an equally likely probability of occurrence for each observation.
Stochastic Efficiency with Respect to a Function (SERF) as outlined by Hardaker et al. (00) 
RESULTS AND DISCUSSION
Means and standard deviations of returns over weed and insect control for each technology group are displayed in Table 1 . The seed costs and technology fees are not included. In southeast Arkansas the stacked gene technology has the greatest expected value and the smallest standard deviation. This indicates a good choice for risk-neutral and risk-averse decision makers provided that the seed and technology are acceptably priced. In northeast Arkansas the Roundup Ready technology has the greatest expected value.
A per-acre value of the dominant technology over the alternative technologies was determined by subtracting the certainty equivalent of the alternative from the dominant technology at each Absolute Risk Aversion Coefficient (ARAC) level. The per-acre value of the stacked gene technology in southeast Arkansas and the Roundup Ready technology in northeast Arkansas at the lower and upper bounds of the ARACs are displayed in Table . During the study period, the stacked gene technology was priced below the lower bounds reported in Table for southeast Arkansas. Thus, we would expect to see widespread adoption of stacked gene cotton in southeast Arkansas. Similarly during the study period, the Roundup Ready technology was priced well below the lower bounds in Table for northeast Arkansas. Thus, we would expect to see widespread adoption of Roundup Ready cotton in northeast Arkansas.
PRACTICAL APPLICATION
A large number of risk-neutral and risk-averse producers would prefer the stacked gene technology in southeast Arkansas and the Roundup Ready technology in northeast Arkansas, provided the costs of the technology and seed for these technologies relative to that of the other technologies are below the lower bounds listed in Table . The price differences in these respective markets have in fact been below these lower bounds and cotton producers in Arkansas have widely adopted stacked gene cotton and Roundup Ready cotton since its development (Anon., 00). If the price difference between the technologies changes, a farmer's preference for that technology will change depending on his attitude toward risk.
Segmenting the market is important. This study shows that the preferred technology is different for the two markets in Arkansas.
This study uses an accepted methodology to place upper and lower bounds on the value of a dominant cotton technology with respect to a set of dominated technologies. Multiple technologies are compared simultaneously and risk is appropriately considered. This approach can be used to assess the value of newer transgenic crop technologies as they are developed. 
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